Abstract: In this chapter, I examine the use of mercury with a special focus on its application as an ingredient in antisyphilitic medicines and therapies in a selection of medieval Persian scientific texts that represent either the earliest or the most influential works of their genre. Works examined include the earliest Persian pharmacological work, written by Abū Manṣūr Muwaffaq between 965 and 975 CE, which mentions mercury as a medicine against skin diseases and "killed mercury" (zībaq-i kušta)
Persian as a scientific language
In antiquity, Iranian languages were spoken within a wide area reaching from the Persian Gulf in the south to Inner Asia in the north. In the course of time, the drift of Turkic speaking tribes from east and Slavonic speaking peoples from the north pushed back Iranian populations to a reduced territory which roughly corresponds to the situation of today.
arranged alphabetically by the Arabic names of drugs. As mentioned, mercury is found under the name zībaq.
8 Muwaffaq prescribes it in its pure (presumably liquid metallic) form as a poison against lice and nits, and recommends mixing it with other drugs against scabies:
9 Mercury: Mercury kills nits and lice. If one mixes it fully with ointments for scabies, it is good. If one uses birthwort 10 for scabies with it, it is better against itching.
In the section on aconite (biš), Muwaffaq digresses on poisons in general and describes a group of hot and sharp poisons, which cause heat, burning and pain in the intestinal tract accompanied by perspiration. Next to arsenic and a composition called sukk, he also mentions "killed mercury" (zībaq-i kušta). 11 It is significant that Muwaffaq did not use the Arabic name ziʾbaq maqtūl, but the Persian expression zībaq-i kušta. This implies that he knew this substance from an Iranian tradition, rather than from an Arabic one. However, no instructions on its preparation are given. Therefore, we can only guess that mercury was "killed" by a procedure which suppressed its liquid character. Possibly a sublimate is meant. Mercury is mentioned only very rarely in the work of Muwaffaq and there is no other passage that explains how zībaq-i kušta is produced. "Killed mercury" is clearly defined as toxic in internal application. However, pure mercury is recommended for external use.
mercury is not the traditonal zībaq but sīmāb, literally "silver-water". 15 There can hardly be any doubt that the place of this mercury mine is Khaidarkan in modern Kyrgyzstan. This mine still exists today and is the last functional mine that produces mercury for the world market. 16 The distribution of mercury was managed through the use of special jugs similar to the sphero-conical vessels used for fire-grenades in warfare. 17 In an illustration in a manuscript of the Iḫtiyārāt-i badīʿī ("Wonderful choices", written 1541) such jugs are depicted in a section on mercury (see an example of such a jug in Figure 1 ). 18 Apparently, some remains of mercury have been found in such jugs at different archaeological sites of the Middle East and Russia. 19 A major part of the mercury on the market would have been used for the amalgamation method in gold mines. 20 The medical use of mercury probably played a minor role in the mercury trade.
Classical Persian works on medicine
Muwaffaq's Kitāb al-Abniya ("Book of medicines") was somewhat of an exception within the medical literature in its epoch. In Iran, medical handbooks were written in Arabic, independent from the native tongue of their authors. Ibn Sīnā's Arabic Qānūn was not translated into Persian until the sixteenth century. 21 The first prominent medical author who wrote his works in Persian was
Ismāʿīl al-Ǧurǧānī, who served at the court of the Khwarazm-Shah from 1110 CE until his death in 1136. He wrote the Ḏaḫīra-i Ḫwārazm-Šāhī ("Treasure of the Khwarazm-Shah"), a thesaurus of medicine that became the standard Persian text-book on the subject for many centuries. It is preserved in numerous manuscripts and seems to have been the seminal work which inspired subsequent scholars to write comprehensive compendia in Persian. 22 The work does not contain a separate chapter on mercury. However, mercury is occasionally 15 Sutūda 1962: 112; Minorsky 1937: 116 1927 -1997 , vol. 2: 201. 22 Storey/Blois 1927 -1997 mentioned in the context of various therapies. For example, in a chapter on lice, the following prescription is given:
23
Description of another medicine: One should beat (bi-kūband) mustard (ḫardal) and sneezewort (kunduš) soft (narm) with a little vinegar (sirka) and add killed mercury (sīmab-i kufta). This makes a medicine and an ointment.
Further, more elaborate mention of mercury is found in a work on materia medica by Zayn ad-Dīn ʿAlī al-Anṣārī, the Iḫtiyārāt-i badīʿī. Dedicated to a princess, this work was completed in 1368 and was distributed in many copies.
24
In its first part, it contains an alphabetical lexicon of simple drugs. The entry for mercury is much longer than the entry in the Kitāb al-Abniya. 25 The lexicon gives both the traditional term zībaq for mercury as well as the Persian name sīmāb, literally "silver-water", the term already used in the Ḥudūd al-ʿālam. 26 At first, one could think of a Greek origin, since hydrargyron is also composed of the same semantic elements hydōr "water" and argyron "silver". However, if a foreign origin is to be considered, the Chinese expression shuǐyín composed of shuǐ "water" and yín "silver" would be the more likely model. But such a graphically descriptive name could well have been coined spontaneously. An early work on minerals, gems and perfumes, the ʿArāyis al-ǧawāhir wanafāʾis al-aṭāʾib of Abū l-Qāsim ʿAbdallāh Kāšānī, written in 1300 CE, also contains medical prescriptions. The chapter on mercury has many similarities with the description of mercury in the second book of the Qānūn of Ibn Sīnā, but there are also significant differences.
27 Ibn Sīnā briefly mentions that, according to Paul of Aegina, killed mercury can be used against ileus. 28 Kāšānī advises a significant alteration:
29
It was brought foward: If someone is affected by the disease of ileus, which is a kind of colic in which the intestines become twisted -if this person eats mercury (agar ān kas sīmāb biḫūrad), it will straighten his intestines (rūdhā mustaqīm kunad). He will recover (šifāʾ yābad), and no obstipation occurs (haḍm našawad). In that way the mercury comes through (firū āyad).
It seems that sīmāb without further specification means metallic quicksilver.
Syphilis
By the end of the fifteenth century, scholars had created a substantial body of medical literature in Persian. Although Arabic works were produced and used in Iran, Persian works covered most subjects in the discipline. This meant that Persian medical authors were no longer dependent on Arabic texts as their sources of information. Works on syphilis in the Islamic world are a point in 24 Storey/Blois 1927 -1997 
Bahāʾ ad-Dawla on syphilis
The new venereal disease, which spread in a few years from Europe to the Mediterranean, the Middle East and entire Asia, was first described by the medical scholar Bahāʾ ad-Dawla in his general work on medicine, the Ḫulāṣat at-taǧārib ("Essence of the experiments"), which he finished in 1501 CE. 31 Bahāʾ ad-Dawla lived in the vicinity of the old city of Rayy, not far from modern Tehran. He originated from a physicians familiy in Rayy but he studied in Herat in Afghanistan under Indian medical scholars. In his Ḫulāṣa, he quotes classical Greek and Arabic authorities, but also several Indian ones and others. The seventh part of the work is devoted to skin diseases. It includes a chapter on syphilis, which covers four double-column pages in the recent printed edition. In the heading of the chapter, Bahāʾ ad-Dawla calls the disease armānī-i dāna, the "Armenian grain". This indicates that in Central Iran the disease was believed to have come from northwest. Further, he says that in the east in Khurasan the disease was called ābila-i Farang, "the smallpox of the French". Farang, literally "French", is used as a general term for all Europeans. He also mentions the designation ātašak, "small fire", which later became the standard Persian name for the disease.
In the first part of the chapter, Bahāʾ ad-Dawla describes the various symptoms of the disease, different forms of it and individual cases he witnessed. He knew that the most likely way of infection was through sexual intercourse with someone already infected, but he took other ways into account as well. He describes the variable course of disease, sometimes lasting several years and in some cases leading to death. After some recommendations concerning diet, he delineates more specific therapeutic methods: inunction, scarification, and the burning of the leaves of myrtle, tamarisk, sandalwood and asafoetida. After these external methods of application, Bahāʾ ad-Dawla next turns to the 30 Serjeant 1965; Spies 1968 ; See also the contribution of Natalia Bachour in this volume. 31 Elgood 1938; Storey/Blois 1927 -1997 ; Šams Ardakānī 2012 gives a Persian edition of the first part of the work; Elgood 1931 gives an English translation of the chapter as quoted by ʿImād ad-Dīn in his Risāla-i ātašak.
Antisyphilitic Mercury Medicines ingestion of pills, listing their ingredients and indications. The sequence of recipes and the logic of prescriptions seems to follow a strategy of using more and more heavy artillery against the disease. At the end, Bahāʾ ad-Dawla discloses the medicine he regarded as the most powerful and the one he personally trusted most: the maʿǧūn-i sīmāb, the "electuary of mercury".
32
Unfortunately, a recipe for this electuary is not provided. However, the entire chapter is quoted in ʿImād ad-Dīn's monograph Risāla-i ātašak (see below) and there, the full recipe is given. 33 The components were ten dirhams of mercury, five dirhams of a substance called "potent powder", which consisted of cinnamon, fennel and lentiscus, and finally two dirhams each of henna, pepper and ginger. In preparation, the mercury is "killed" by mixing it with the other ingredients. Finally, it is mixed with honey and the syrup of lemons. The dose is the size of a pea. ʿImād ad-Dīn remarks that this pill was well known in Constantinople, Europe, India and elsewhere. 34 The high quantity of mercury in the medicine is notable. In later recipes, the amount of mercury tends to be much lower. Moreover, Bahāʾ ad-Dawla shows no awareness of the toxicity of mercury. Storey/Blois 1927 -1997 , vol. 2: 237. 36 Storey/Blois 1927 -1997 , vol. 2: 237. 37 Storey/Blois 1927 -1997 therapies are similar to each other. In both cases, the mercury has to be killed, and the medicine must be swallowed. In the passage on mercury vapour, Yūsufī explicitly refers to the dangers of mercury. He describes means for preventing damage to the brain and the eyes, and lays out a therapy for mercury poisoning.
Yūsufī on syphilis
Since there is no complete translation of the chapter into a European language, 38 an English translation is provided in the appendix. European treatises on syphilis. 45 There is no dedication in his book. The reason for writing it may well have been the particular situation in Mashhad. Prostitution was legalized in Shiʿite law in the form of temporal marriage, and Mashhad was notorious for high promiscuity, as is still the case today.
46
Conditions for the propagation of venereal diseases must have been particularly favourable at the time of ʿImād ad-Dīn. However, he does not mention anything about this in his book. ʿImād ad-Dīn also wrote other monographs, for example, one on the "Chinese herb", one on opium and one on the bezoar stone.
47
At the beginning of the Risāla-i ātašak, ʿImād ad-Dīn insists that the disease did not exist in former times. 48 He mentions Bahāʾ ad-Dawla's work and announces that he will incorporate it at the end of his book. He goes on to criticize ad-Dawla and other authors who -in his opinion -were not able to deal with the subject appropriately. Next, he describes the forms of syphilis, its pathology, symptoms, causes and treatment. He explains that the name ābila-i farang "European smallpox" is due to the European origin of the disease, while the name "Armenian sore" derives from it having first appeared there on Iranian territory. A series of fourteen recipes follows, which seems to form a catalogue of known medicines for treating syphilis. Some of them are explicitly declared as being of European origin. Some he asserts to be his own accomplishment. The most striking feature in this list of recipes is the high number of substances and the great variety in composition. All the more astonishing is the fact that the only substance common to all medicines is mercury. In one case it occurs as "killed mercury", 49 in all other cases as simple mercury. The quantities are not indicated in all prescriptions. However, in the manuscript Tehran Majlis 6307, the quantities are written as numbers between the lines, and some may easily have been lost in the process of copying. The amount of mercury is much lower than the one found in Bahāʾ ad-Dawla's recipes, but they are still high in comparison to later prescriptions.
Outlook
Further work is needed to understand the use of mercury and the development of antisyphilitic therapies in Persian medicine. The two works examined by The following translation is based on the text in Appendix II, which is based on a printed edition and three MSS.
56 Important changes from the text in the printed edition are indicated in the footnotes of the translation. A full critical apparatus is found at the end of Appendix II. The chapter on syphilis (ābala-yi farang "European small-pox") starts with the symptoms of the disease, namely eruptions at the limbs of the body (ǧūšiš-i aʿḍāʾ) and pain in the joints (dard-i bandhā). These are summarized in a first quatrain. 57 Next, a first treatment with a purgative is proposed. After a second quatrain, the composition of the purgative is described. 
Translation
Once more in regard to the cure of the European small-pox (ābala-yi farang):
On averting the European [disease] -may it be a dervish or a king -, according to the account of the well-disposed servant: Either he should consume the mercury pill, or the powder, or the vapour extracted from mercury -to put it briefly.
Description of the mercury pill (ḥabb-i sīmāb) Dihḫudā 1946 Dihḫudā -1975 : fsc. 144: 179 "ravġan-i gāv: rawġan-ī ki az šīr-i gāv bi dast āyad" ("rawġan-i gāv a greasy substance (rawġan) which is made from cow milk"). Based on the last explanation it is more likely that a milk product is meant, than a lard product. 73 Parallels to the expression sīmāb kušta "killed mercury": Afšār/Fragner 2009: 98 f. 49V zībaq-i kušta "killed mercury". Steingass 1892: 717 explains: "sīmāb kušta quicksilver reduced to ashes, condensed quicksilver with which to coat a mirror".
fourteen portions, and each day one swallows (firū-barand) two portions, made into balls (ġulūla karda), one portion in the morning and one portion at the end of the day, and one must cover oneself to keep moderately warm (ḫūd-rā i ʿtidāl bipūrsand), 74 until, after recovery, one eats rice pudding (shīr-birinǧ) 75 without salt, 76 with finely ground white sugar (qand-i safīd-i sūda), or 77 with finely ground rock sugar (nabāt-i sūda) and leavened bread (nān-i māya-dār) without salt and [boiled] leg of lamb or kid (pāča-i barra yā buzġāla) 78 without salt.
Description of the mercury powder (safūf) 79
Skin of Ethiopian myrobalan (halīla-i zangī), 80 skin of yellow myrobalan (pūst-i halīla-yi zard), 81 skin of chebulic myrobalan (pūst-i halīla-i kābulī), 82 skin of myrobalan, and pepper: two miṯqāl each, ground and sifted; mercury: seven miṯqāl; sugar: sixteen miṯqāl; One mixes everything together and kneads it (kaff māl kunand) 83 until the mercury is killed. Afterwards, one forms fourteen parts, and each day one beats two parts into crumbs (kaffa, kafa), which means: one part in the morning and one part at the end of the day; and, after that, one must drink some rose-water, and one must cover oneself to keep moderately warm, until at a time when recovering takes place, one eats the mentioned food. Dihḫudā 1946 Dihḫudā -1975 : 4 as "dar kaff-i dast mālīdan tā narm wa rīza šūd" ("to knead by the palm of the hand until it is smooth and finegrained.").
Description of how to make quicksilver (jīva) vapour
This means mercury (sīmāb): One makes six miṯqāl into six portions, and each day puts one portion into an iron vessel and makes vapour underneath the garment. One covers it in the right way. After making vapour, one must wrap a piece of fine linen around the collar and the neck, so that it won't rise from the collar to the nose and won't cause harm to the visual faculty. And if one eats the quantity of a pea of white or red cooked mercury in betel-leaf 84 for three consecutive days of the week, or one mixes [it?], macerated with three dāng 85 of ground cinnamon in sugar syrup, forms it into a ball and swallows it, and if one does this consistently, then all sores are removed (? hamdar āward) and all pains of the limbs are pushed away -with the allowance of God -he is exalted.
If the visual faculty has been weakened through the vapour of mercury, one makes litharge (iqlīmiyā-yi zar), 86 and grinds and sifts and crushes it. Every morning, one applies ointment on the eye at will, until it has consumed the vapour of mercury and and has absorbed it and the eye has returned to the original state. This treatment is also a speciality of the author of the book and is tested.
Also on the treatment of the Frankish pustule:
About the pain of your Frankish [pustules], o sufferer! I will say a word, take it to heart, As the expert has success (muwāfiq uftad), Your cerate (qayrūtī) 87 of mercury [has success], as you wish it.
88
Cerate of mercury
Half a miṯqāl of wax in two, three miṯqāl of butter and five miṯqāl of melted goat kidney fat, which one has washed three [times] in water, six miṯqāl of mercury, four miṯqāl of ground henna to add visibility (? iḍāfa namūda): One 84 Read ba-barg-i tanbūl according to the MSS, instead of barg-i tanbūl in the edition. 85 A dāng was generally one sixth of a miṯqāl, see Hinz 1955 : 11. 86 Dihḫudā 1946 -1975 The word qayrūtī/qīrūtī is derived from Greek kērōtē "wax cloth", which designates an ointment containing wax, used in Greek medicine. 88 The sense of this word seems to be: "Your cerate of mercury will be as successful as if it were made by an expert, and it will be effective according to your wishes".
kneads it until the mercury is killed. Further, one makes three portions, one for each day. After that, one applies it down to the thighs (rān narasānand), behind the ear, under the armpit and on the inner thighs. One must cover oneself to keep moderately warm, until at a time when recovery takes place, one eats the mentioned food. If an eruption of the mouth gives trouble, in order to quiet the pain, one cooks water of marshmallow (ḫaṭamī), 89 or of
[other] mallows, or violet at the beginning of a few days [in order to produce] a medicine, and, having purified it, one uses it to rinse the mouth from time to time. Once salivation (luʿāb raftan-i dahān) has finished, one sprinkles ground and sifted whitish purslane (? ḫurfa-i tabāšīr), 90 and also sumach (sumāq) equally 91 onto the place of the eruption. If the syphilitic sore has become chronic, one removes it with a poultice of an unguent in the morning and in the evening. Three easily accessible manuscripts have been used to establish the text:
L Leipzig, Universitätsbibliothek, Cod. B. or. 205.
The manuscript seems to have been planned as a comprehensive collection of Persian medical texts, but at some point the scribe did not continue his work and a great number of pages were left blank. On f. 62v a colophon is found:
The book has been finished with the help of the Bestower at the third [day] of Shawwāl, ordered in the series of months, in the year nine hundred sixty eight 92 The date in the colophon (3 Shawwāl 968) corresponds to June 17, 1561 CE. The next page (f. 63r) is blank, and on the following page (63v) a medical text in a different hand and with a different page layout is found. After two blank pages, ten pages with red margins and blind lining identical to the margins and lining in the first part but without text follow. On four pages marginal notes of a later hand are found. It seems that the first scribe left the remaining 122 pages blank. Later, another scribe used the final part of the codex to insert four Persian treatises on coffee, tea, the bezoar-stone and China root. In the colophon the date 29 Ḏū lḤiǧǧa 1049 (April 21, 1639 CE) and the place Constantinople is indicated. The scribe calls himself Muḥammad Šafīʿ Ibn Maḥmūd al-Ḫayābadī 93 from the region of Ḫurāsān. It appears likely that he brought the codex from Khurasan to Istanbul and used the pages left blank by the first scribe for his own purposes.
M Tehran, Majlis Library, No. 16218.
The manuscript is incomplete at the end, and therefore it has no colophon in its present state. The authors of the manuscript catalogue estimate its date is the "10 th century" (which corresponds to 1494 to 1591 CE). 94 There are many marginal notes in the manuscript in smaller and more cursive script. They could have been written by the same scribe as the main text. Nevertheless, they are represented by M 2 in the critical apparatus in order to distinguish them from the main text (M). The notes were copied from a model and controlled as the mark ṣḥ (for ṣaḥḥ "correct") at the end of many of them indicates. They might have been derived from an autograph, but this is not sure. In later copies, these marginal notes became part of the main text.
T Tehran, Majlis Library, shelf-mark: 1۵۲۲۹۶R۱۲۸/۶,/ ‫ﯼ‬ ۹ ‫ﻁ‬ ۲ ۱۲۴۷
92 Arabic text: tamma l-kitābu bi-ʿawni al-Wahhābi fī ṯāliṯi Šawwāl al-munaẓẓami fī silki šuhūrin sanata ṯamānin wa-sittīna wa-tisʿimiʾati. 93 The reading is not certain in regard to the short vowels. No place name similar to Ḫayābad could be found. 94 Dāniš Pažūh et al. 1995 Pažūh et al. -2011 In the online catalogue, the book is described as a lithography. However, in the reproduction it looks like an original manuscript. There is a colophon on the last folio, which indicates that the copy (nusḫa) was made by ʿAbd al-Muṭṭalib al-Kāsānī in the year 1285 (1868 CE).
q Edition Qum 2010
The edition of Ḥusayn Ḫayrandīš seems to have been based on a lithography printed in Kāmpūr in the year 1886 CE. 95 There are no indications that other sources were used to establish the text. A great number of other manuscripts exist in European, Turkish, Iranian and other libraries which would have to be consulted for a future critical edition. Here, the oldest dated manuscript L is chosen as the Leithandschrift and the other manuscripts are used to document phases of transmission towards the textus receptus as represented in q. Luckily the manuscript M represents a transitional phase in which marginal notes contain texts which later were incorporated into the main text (T and q). There are seventy variant readings in which the printed edition diverges from the common reading in the MSS, but there are only few variant readings in which the MSS disagree among each other. This has to be taken as a severe warning against the unconcerned use of uncritical editions.
The text generally follows the manuscript L, but occasionally diacritical points and marks distiguishing gāf from kāf are added in order to enhance readability. Words which are red in the manuscript are shown in italics. Additions in the marginal notes of M and incorporated in the main text in T and q are shown in smaller script. ‫ﺑ‬  ‫ﻪ‬  ‫ﺷ‬  ‫ﺮ‬  ‫ﺑ‬  ‫ﺖ‬  ‫ﺑ‬  ‫ﻨ‬  ‫ﻔ‬  ‫ﺸ‬  ‫ﻪ‬  ‫ﺳ‬  ‫ﺮ‬  ‫ﺷ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﺣ‬  ‫ﺒ‬  ‫ﻬ‬  ‫ﺎ‬  ‫ﺳ‬  ‫ﺎ‬  ‫ﺯ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﺑ‬  ‫ﻪ‬  ‫ﺷ‬  ‫ﺮ‬  ‫ﺑ‬  ‫ﺖ‬  ‫ﻣ‬  ‫ﺬ‬  ‫ﻛ‬  ‫ﻮ‬  ‫ﺭ‬   ‫ﻏ‬  ‫ﻠ‬  ‫ﻄ‬  ‫ﺎ‬  ‫ﻳ‬  ‫ﻨ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﺳ‬  ‫ﺤ‬  ‫ﺮ‬  ‫ﻓ‬  ‫ﺮ‬  ‫ﻭ‬  ‫ﺑ‬  ‫ﺮ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﭼ‬  ‫ﻮ‬  ‫ﻥ‬  ‫ﺑ‬  ‫ﻌ‬  ‫ﻤ‬  ‫ﻞ‬  ‫ﺩ‬  ‫ﺭ‬  ‫ﺁ‬  ‫ﻳ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﻃ‬  ‫ﺒ‬  ‫ﻴ‬  ‫ﻌ‬  ‫ﺖ‬  [5′]   ‫ﺳ‬  ‫ﻪ‬  ‫ﭼ‬  ‫ﻬ‬  ‫ﺎ‬  ‫ﺭ‬  ‫ﻣ‬  ‫ﺮ‬  ‫ﺗ‬  ‫ﺒ‬  ‫ﻪ‬  ‫ﺍ‬  ‫ﺟ‬  ‫ﺎ‬  ‫ﺑ‬  ‫ﺖ‬  ‫ﻛ‬  ‫ﻨ‬  ‫ﺪ‬  ‫ﺳ‬  ‫ﻨ‬  ‫ﺎ‬  ‫ﻣ‬  ‫ﻜ‬  ‫ﻰ‬  ‫ﺧ‬  ‫ﺎ‬  ‫ﺳ‬  ‫ﻪ‬  ‫ﭘ‬  ‫ﻨ‬  ‫ﺞ‬  ‫ﻣ‬  ‫ﺜ‬  ‫ﻘ‬  ‫ﺎ‬  ‫ﻝ‬  ‫ﺑ‬  ‫ﺴ‬  ‫ﻔ‬  ‫ﺎ‬  ‫ﻳ‬  ‫ﺞ‬   ‫ﻧ‬  ‫ﻴ‬  ‫ﻢ‬  ‫ﻛ‬  ‫ﻮ‬  ‫ﻓ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﻭ‬  ‫ﻋ‬  ‫ﻨ‬  ‫ﺐ‬  ‫ﺍ‬  ‫ﻟ‬  ‫ﺜ‬  ‫ﻌ‬  ‫ﻠ‬  ‫ﺐ‬  ‫ﺍ‬  ‫ﺯ‬  ‫ﻫ‬  ‫ﺮ‬  ‫ﻳ‬  ‫ﻚ‬  ‫ﺳ‬  ‫ﻪ‬  ‫ﻣ‬  ‫ﺜ‬  ‫ﻘ‬ ‫ﻰ‬  ‫ﺳ‬  ‫ﻪ‬  ‫ﻣ‬  ‫ﺜ‬  ‫ﻘ‬  ‫ﺎ‬  ‫ﻝ‬  ‫ﻛ‬  ‫ﻮ‬  ‫ﻓ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﻭ‬  ‫ﺑ‬  ‫ﻴ‬  ‫ﺨ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﺳ‬  ‫ﻴ‬  ‫ﻤ‬  ‫ﺎ‬  ‫ﺏ‬  ‫ﻫ‬  ‫ﻔ‬  ‫ﺖ‬  ‫ﻣ‬  ‫ﺜ‬  ‫ﻘ‬  ‫ﺎ‬  ‫ﻝ‬  ‫ﻗ‬  ‫ﻨ‬  ‫ﺪ‬  ‫ﺳ‬  ‫ﻴ‬  ‫ﺎ‬  ‫ﻩ‬  ‫ﭘ‬  ‫ﺎ‬  ‫ﻧ‬  ‫ﺰ‬  ‫ﺩ‬  ‫ﻩ‬  ‫ﻣ‬  ‫ﺜ‬  ‫ﻘ‬  ‫ﺎ‬  ‫ﻝ‬  ‫ﺁ‬  ‫ﺭ‬  ‫ﺩ‬  ‫ﻣ‬  ‫ﻴ‬  ‫ﺪ‬  ‫ﻩ‬  ‫ﻭ‬  ‫ﺭ‬  ‫ﻭ‬  ‫ﻏ‬  ‫ﻦ‬  ‫ﮔ‬  ‫ﺎ‬  ‫ﻭ‬  ‫ﺍ‬  ‫ﺯ‬  ‫ﻫ‬  ‫ﺮ‬  ‫ﻳ‬  ‫ﻚ‬  ‫ﺷ‬  ‫ﺶ‬  ‫ﻣ‬  ‫ﺜ‬  ‫ﻘ‬  ‫ﺎ‬  ‫ﻝ‬  ‫ﻫ‬  ‫ﻤ‬  ‫ﻪ‬  ‫ﺭ‬  ‫ﺍ‬  ‫ﺑ‬  ‫ﻬ‬  ‫ﻢ‬  ‫ﺁ‬  ‫ﻣ‬  ‫ﻴ‬  ‫ﺰ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﻛ‬  ‫ﻒ‬  ‫ﻣ‬  ‫ﺎ‬  ‫ﻝ‬  ‫ﻛ‬  ‫ﻨ‬  ‫ﻨ‬  ‫ﺪ‬  ‫ﺗ‬  ‫ﺎ‬  ‫ﺳ‬  ‫ﻴ‬  ‫ﻤ‬  ‫ﺎ‬  ‫ﺏ‬  ‫ﻛ‬  ‫ﺸ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﺷ‬  ‫ﻮ‬  ‫ﺩ‬  ‫ﭘ‬  ‫ﺲ‬  ‫ﭼ‬  ‫ﺎ‬  ‫ﺭ‬  ‫ﺩ‬  ‫ﻩ‬  ‫ﺑ‬  ‫ﺨ‬  ‫ﺶ‬  ‫ﺳ‬  ‫ﺎ‬  ‫ﺯ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﻫ‬  ‫ﺮ‬  ‫ﺭ‬  ‫ﻭ‬  ‫ﺯ‬  ‫ﺩ‬  ‫ﻭ‬  ‫ﺑ‬  ‫ﺨ‬  ‫ﺶ‬  ‫ﺭ‬  ‫ﺍ‬  ‫ﻏ‬  ‫ﻠ‬  ‫ﻮ‬  ‫ﻟ‬  ‫ﻪ‬  ‫ﻛ‬  ‫ﺮ‬  ‫ﺩ‬  ‫ﻩ‬  ‫ﻳ‬  ‫ﻚ‬  ‫ﺑ‬  ‫ﺨ‬  ‫ﺶ‬  ‫ﺭ‬  ‫ﺍ‬  ‫ﺻ‬  ‫ﺒ‬  ‫ﺎ‬  ‫ﺡ‬  ‫ﻭ‬  ‫ﻳ‬  ‫ﻚ‬  ‫ﺑ‬  ‫ﺨ‬  ‫ﺶ‬  ‫ﺭ‬  ‫ﺍ‬  ‫ﺁ‬  ‫ﺧ‬  ‫ﺮ‬  ‫ﺭ‬  ‫ﻭ‬  ‫ﺯ‬  ‫ﻓ‬  ‫ﺮ‬  ‫ﻭ‬  [15]  ‫ﺑ‬  ‫ﺮ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﺧ‬  ‫ﻮ‬  ‫ﺩ‬  ‫ﺭ‬  ‫ﺍ‬  ‫ﺑ‬  ‫ﻪ‬  ‫ﺍ‬  ‫ﻋ‬  ‫ﺘ‬  ‫ﺪ‬  ‫ﺍ‬  ‫ﻝ‬  ‫ﺑ‬  ‫ﭙ‬  ‫ﻮ‬  ‫ﺷ‬  ‫ﻨ‬  ‫ﺪ‬  ‫ﺗ‬  ‫ﺎ‬  ‫ﻭ‬  ‫ﻗ‬  ‫ﺘ‬  ‫ﻰ‬  ‫ﻛ‬  ‫ﻪ‬  ‫ﺻ‬  ‫ﺤ‬  ‫ﺖ‬  ‫ﺷ‬  ‫ﻮ‬  ‫ﺩ‬  ‫ﺷ‬  ‫ﻴ‬  ‫ﺮ‬  ‫ﺑ‬  ‫ﺮ‬  ‫ﻧ‬  ‫ﺞ‬  ‫ﺑ‬  ‫ﻰ‬  ‫ﻧ‬  ‫ﻤ‬  ‫ﻚ‬  ‫ﺑ‬  ‫ﻪ‬  ‫ﻗ‬  ‫ﻨ‬  ‫ﺪ‬  ‫ﺳ‬  ‫ﻔ‬  ‫ﻴ‬  ‫ﺪ‬  ‫ﺳ‬  ‫ﻮ‬  ‫ﺩ‬  ‫ﻩ‬  ‫ﻳ‬  ‫ﺎ‬  ‫ﻧ‬  ‫ﺒ‬  ‫ﺎ‬  ‫ﺕ‬  ‫ﺳ‬  ‫ﻮ‬  ‫ﺩ‬  ‫ﻩ‬  ‫ﻭ‬  ‫ﻧ‬  ‫ﺎ‬  ‫ﻥ‬  ‫ﻣ‬  ‫ﺎ‬  ‫ﻳ‬  ‫ﻪ‬  ‫ﺩ‬  ‫ﺍ‬  ‫ﺭ‬  ‫ﺑ‬  ‫ﻰ‬  ‫ﻧ‬  ‫ﻤ‬  ‫ﻚ‬  ‫ﻭ‬  ‫ﭘ‬  ‫ﺎ‬  ‫ﭼ‬  ‫ﮥ‬  ‫ﺑ‬  ‫ﺮ‬  ‫ﻩ‬  ‫ﻳ‬  ‫ﺎ‬  ‫ﺑ‬  ‫ﺰ‬  ‫ﻏ‬  ‫ﺎ‬  ‫ﻟ‬  ‫ﻪ‬  ‫ﺑ‬  ‫ﻲ‬  ‫ﻧ‬  ‫ﻤ‬  ‫ﻚ‬  ‫ﺧ‬  ‫ﻮ‬  ‫ﺭ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﺻ‬  ‫ﻔ‬  ‫ﺖ‬  ‫ﺳ‬  ‫ﻔ‬  ‫ﻮ‬  ‫ﻑ‬  ‫ﺳ‬  ‫ﻴ‬  ‫ﻤ‬  ‫ﺎ‬  ‫ﺏ‬  ‫ﻫ‬  ‫ﻠ‬  ‫ﻴ‬  ‫ﻠ‬  ‫ﻪ‬  ‫ﺯ‬  ‫ﻧ‬  ‫ﮕ‬  ‫ﻰ‬  ‫ﻭ‬  ‫ﭘ‬  ‫ﻮ‬  ‫ﺳ‬  ‫ﺖ‬  ‫ﻫ‬  ‫ﻠ‬  ‫ﻴ‬  ‫ﻠ‬  ‫ﻪ‬  ‫ﺯ‬  ‫ﺭ‬  ‫ﺩ‬  ‫ﻭ‬  ‫ﭘ‬  ‫ﻮ‬  ‫ﺳ‬  ‫ﺖ‬  ‫ﻫ‬  ‫ﻠ‬  ‫ﻴ‬  ‫ﻠ‬  ‫ﻪ‬  ‫ﻛ‬  ‫ﺎ‬  ‫ﺑ‬  ‫ﻠ‬  ‫ﻰ‬  ‫ﻭ‬  ‫ﭘ‬  ‫ﻮ‬  ‫ﺳ‬  ‫ﺖ‬  ‫ﺑ‬  ‫ﻠ‬  ‫ﻴ‬  ‫ﻠ‬  ‫ﻪ‬  ‫ﻭ‬  ‫ﻓ‬  ‫ﻠ‬  ‫ﻔ‬  ‫ﻞ‬  ‫ﺍ‬  ‫ﺯ‬  ‫ﻫ‬  ‫ﺮ‬  ‫ﻳ‬  ‫ﻚ‬  ‫ﺩ‬  ‫ﻭ‬  ‫ﻣ‬  ‫ﺜ‬  ‫ﻘ‬  ‫ﺎ‬  ‫ﻝ‬  ‫ﻛ‬  ‫ﻮ‬  ‫ﻓ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﻭ‬  ‫ﺑ‬  ‫ﻴ‬  ‫ﺨ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﺳ‬  ‫ﻴ‬  ‫ﻤ‬  ‫ﺎ‬  ‫ﺏ‬  [20]  ‫ﻫ‬  ‫ﻔ‬  ‫ﺖ‬  ‫ﻣ‬  ‫ﺜ‬  ‫ﻘ‬  ‫ﺎ‬  ‫ﻝ‬  ‫ﺷ‬  ‫ﻜ‬  ‫ﺮ‬  ‫ﺷ‬  ‫ﺎ‬  ‫ﻧ‬  ‫ﺰ‬  ‫ﺩ‬  ‫ﻩ‬  ‫ﻣ‬  ‫ﺜ‬  ‫ﻘ‬  ‫ﺎ‬  ‫ﻝ‬  ‫ﻫ‬  ‫ﻤ‬  ‫ﻪ‬  ‫ﺭ‬  ‫ﺍ‬  ‫ﺑ‬  ‫ﻬ‬  ‫ﻢ‬  ‫ﺁ‬  ‫ﻣ‬  ‫ﻴ‬  ‫ﺰ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﻛ‬  ‫ﻒ‬  ‫ﻣ‬  ‫ﺎ‬ ‫ﺮ‬  ‫ﺩ‬  ‫ﺭ‬  ‫ﻫ‬  ‫ﻔ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﺳ‬  ‫ﻪ‬  ‫ﺭ‬  ‫ﻭ‬  ‫ﺯ‬  ‫ﭘ‬  ‫ﻰ‬  ‫ﺩ‬  ‫ﺭ‬  ‫ﭘ‬  ‫ﻰ‬  ‫ﻣ‬  ‫ﻘ‬  ‫ﺪ‬  ‫ﺍ‬  ‫ﺭ‬  ‫ﻣ‬  ‫ﺎ‬  ‫ﺵ‬   ‫ﺍ‬  ‫ﺯ‬  ‫ﺳ‬  ‫ﻴ‬  ‫ﻤ‬  ‫ﺎ‬  ‫ﺏ‬  ‫ﭘ‬  ‫ﺨ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﺳ‬  ‫ﻔ‬  ‫ﻴ‬  ‫ﺪ‬  ‫ﻳ‬  ‫ﺎ‬  ‫ﺳ‬  ‫ﺮ‬  ‫ﺥ‬  ‫ﻳ‬  ‫ﺎ‬  ‫ﺑ‬  ‫ﻪ‬  ‫ﺑ‬  ‫ﺮ‬  ‫ﮒ‬  ‫ﺗ‬  ‫ﻨ‬  ‫ﺒ‬  ‫ﻮ‬  ‫ﻝ‬  ‫ﺧ‬  ‫ﻮ‬  ‫ﺭ‬  ‫ﻧ‬  ‫ﺪ‬   ‫ﻳ‬  ‫ﺎ‬  ‫ﺻ‬  ‫ﻼ‬  ‫ﻳ‬  ‫ﻪ‬  ‫ﻛ‬  ‫ﺮ‬  ‫ﺩ‬  ‫ﻩ‬  ‫ﺑ‬  ‫ﻪ‬  ‫ﺳ‬  ‫ﻪ‬  ‫ﺩ‬  ‫ﺍ‬  ‫ﻧ‬  ‫ﮓ‬  ‫ﺩ‬  ‫ﺍ‬  ‫ﺭ‬  ‫ﭼ‬  ‫ﻴ‬  ‫ﻨ‬  ‫ﻰ‬  ‫ﺳ‬  ‫ﻮ‬  ‫ﺩ‬  ‫ﻩ‬  ‫ﺑ‬  ‫ﻪ‬  ‫ﺷ‬  ‫ﻴ‬  ‫ﺮ‬  ‫ﻩ‬  ‫ﻗ‬  ‫ﻨ‬  ‫ﺪ‬   ‫ﺳ‬  ‫ﺮ‬  ‫ﺷ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﺁ‬  ‫ﻣ‬  ‫ﻴ‬  ‫ﺰ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﺣ‬  ‫ﺐ‬  ‫ﻛ‬  ‫ﺮ‬  ‫ﺩ‬  ‫ﻩ‬  ‫ﻓ‬  ‫ﺮ‬  ‫ﻭ‬  ‫ﺑ‬  ‫ﺮ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﺑ‬  ‫ﺪ‬  ‫ﻳ‬  ‫ﻦ‬  ‫ﻣ‬  ‫ﺪ‬  ‫ﺍ‬  ‫ﻭ‬  ‫ﻣ‬  ‫ﺖ‬   ‫ﻧ‬  ‫ﻤ‬  ‫ﺎ‬  ‫ﻳ‬  ‫ﻨ‬  ‫ﺪ‬  ‫ﻫ‬  ‫ﻢ‬  ‫ﺟ‬  ‫ﺮ‬  ‫ﺍ‬  ‫ﺣ‬  ‫ﺖ‬  ‫ﺁ‬  ‫ﺑ‬  ‫ﻠ‬  ‫ﻪ‬  ‫ﺭ‬  ‫ﺍ‬  ‫ﺩ‬  ‫ﺭ‬  ‫ﻫ‬  ‫ﻢ‬  ‫ﺁ‬  ‫ﻭ‬  ‫ﺭ‬  ‫ﺩ‬  ‫ﻭ‬ ‫ﻴ‬  ‫ﺮ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﺁ‬  ‫ﺧ‬  ‫ﺮ‬  ‫ﻛ‬  ‫ﻪ‬  ‫ﻟ‬  ‫ﻌ‬  ‫ﺎ‬  ‫ﺏ‬  ‫ﺭ‬  ‫ﻓ‬  ‫ﺘ‬  ‫ﻦ‬  ‫ﺩ‬  ‫ﻫ‬  ‫ﺎ‬  ‫ﻥ‬  ‫ﻛ‬  ‫ﻤ‬  ‫ﺘ‬  ‫ﺮ‬  ‫ﺷ‬  ‫ﻮ‬  ‫ﺩ‬  ‫ﻭ‬  ‫ﺟ‬  ‫ﻬ‬  ‫ﺖ‬  ‫ﺩ‬  ‫ﻓ‬  ‫ﻊ‬  ‫ﺟ‬  ‫ﻮ‬  ‫ﺷ‬  ‫ﺶ‬  ‫ﺧ‬  ‫ﺮ‬  ‫ﻓ‬  ‫ﻪ‬  ‫ﻭ‬  ‫ﻃ‬  ‫ﺒ‬  ‫ﺎ‬  ‫ﺷ‬  ‫ﻴ‬  ‫ﺮ‬  ‫ﻭ‬  ‫ﺳ‬  ‫ﻤ‬  ‫ﺎ‬  ‫ﻕ‬  ‫ﺭ‬  ‫ﺍ‬  \57r\  ‫ﺑ‬  ‫ﺎ‬  ‫ﻟ‬  ‫ﺴ‬  ‫ﻮ‬  ‫ﻳ‬ ّ  ‫ﻪ‬  ‫ﻛ‬  ‫ﻮ‬  ‫ﻓ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﻭ‬  ‫ﺑ‬  ‫ﻴ‬  ‫ﺨ‬  ‫ﺘ‬  ‫ﻪ‬  ‫ﻣ‬  ‫ﻮ‬  ‫ﺿ‬  ‫ﻊ‬  ‫ﺟ‬  ‫ﻮ‬  ‫ﺷ‬  ‫ﺶ‬  ‫ﻳ‬  ‫ﺎ‬  ‫ﺷ‬  ‫ﻨ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﺍ‬  ‫ﮔ‬  ‫ﺮ‬  ‫ﺟ‬  ‫ﺮ‬  ‫ﺍ‬  ‫ﺣ‬  ‫ﺖ‬  ‫ﺁ‬  ‫ﺑ‬  ‫ﻠ‬  ‫ﻪ‬  ‫ﻣ‬  ‫ﺰ‬  ‫ﻣ‬  ‫ﻦ‬  ‫ﺑ‬  ‫ﺎ‬  ‫ﺷ‬  ‫ﺪ‬  ‫ﻭ‬  ‫ﻫ‬  ‫ﻢ‬  ‫ﻧ‬  ‫ﻮ‬  ‫ﺭ‬  ‫ﻩ‬  ‫ﺭ‬  ‫ﺍ‬  ‫ﺻ‬  ‫ﺒ‬  ‫ﺎ‬  ‫ﺡ‬  ‫ﻭ‬  ‫ﺷ‬  ‫ﺎ‬  ‫ﻡ‬  ‫ﮔ‬  ‫ﺬ‬  ‫ﺍ‬  ‫ﺭ‬  ‫ﻧ‬  ‫ﺪ‬  ‫ﺻ‬  ‫ﻔ‬  ‫ﺖ‬  ‫ﻣ‬  ‫ﺮ‬  ‫ﻫ‬  ‫ﻢ‬  ‫ﻧ‬  ‫ﻮ‬  ‫ﺭ‬  ‫ﻩ‬  [45] 
‫ﻓ‬
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